gamma-Butyrolactone-sensitive and -insensitive dopamine release, and their relationship to dopamine metabolism in three rat brain regions.
Some data suggest dopamine (DA) release from neuronal terminals is partially independent of impulse flow. We examined the changes in tissue DA and its major metabolite levels 30 and 90 min after treatment with y-butyrolactone (750 mg/kg). Accumulation of 3-methoxytyramine within 10 min of pargyline injection (75 mg/kg) was used as an index of DA release. Thirty minutes after gamma-butyrolactone injection, DA content was increased maximally in the frontal cortex, nucleus accumbens and striatum (by 91%, 80% and 73%, respectively). 3-Methoxytyramine rates of accumulation were reduced by 77%, 77%, and 92%, respectively. Ninety minutes after the treatment, DA levels remained high in all three areas, while DA release was persistently low in the striatum and nucleus accumbens, but had returned to baseline in the frontal cortex. Changes in 3,4-dihydroxyphenyl-acetic acid and homovanillic acid levels were not synchronized with changes in DA release in the striatum and nucleus accumbens, and were absent in the frontal cortex. The data suggest that an impulse flow-independent mechanism contributes to approximately one tenth and one fourth of the basal DA release in the terminals of DA neurons originating in the substantia nigra and ventral tegmental area, respectively. The acidic DA metabolite levels become at best poorly associated with DA release during blockade of the DA neuronal firing, probably because of the increased in situ metabolism of newly synthesized DA.